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Write down the period and the amplitude of the function whose graph is shown below.
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A chairlift rises in a straight line up a mountainside at
an angle of 50°, as shown in the diagram. When one
chair has 200m to travel to the peak, a second is at a

d 210 m
vertical distance of 210 m below the peak. Calculate
the distance between the chairs.
@
. 2t
Suppose tand=t. Prove that sin28 = —- @
1+¢

A fishing boat runs aground one night, at a place where the water level, relative to its mean level,

L . t ..
is given in metres by h=2.7 OOmnN where # is in hours.

1. Sketch one full cycle of the graph of this function, labelling the axes clearly.

The boat can be refloated when the water level is 2.1 m above its mean level. Draw on the

graph a line representing this water level and also show on the graph the first time after a
low tide when refloating can occur.

If there is a low tide at 10.30 am the following morning, find to the nearest minute the time
when refloating can occur. )

A @

3 Shown below is the graph of y = acosbx. :
Yoa-
. =acosbx
24 ¢
’ | | I [ 5
3 6 b 12 x
-2.4
1. State the values of the amplitude and period of this function.
2. State the values of g and . ’
®)

Write 2 cos 3D sinD as a sum of two trigonometric functions.

(¢)  Prove that (tan@+ secd)’ = g
1~-sind

Question 25 (dnswer pl195)

A try in rugby is scored outside the posts at point I. The conversion attempt will be kicked from point X

at a distance x back from the goal line. The player taking the kick would like to know the value of x
which maximises the angle 8 between the posts.

(®

m Goal
posts

X
Show that ’ xb-a)

0=

where a and b are the distances from the try position to each post.



4 (©  Solvethe equation sin Sx=sinx for0 < x <.

(d)  Some desperate prisoners are planning an escape from their prison. They have secretly
constructed a clinometer and have had a measuring tape smuggled in. They plan to scale the
prison wall by using a rope made of bed sheets attached to a grappling hook. They need to
calculate the height of the wall so that they can determine how many sheets they must tie together
to make their rope the full height of the wall at the crossing point P. Each sheet coniributes 2.1 m
to the length of the rope. From a point A in the prison yard, due south of P, a prisoner measures
the angle of elevation of P to be 31% From a point B, 15 m due east of A, he finds the angle of

. elevation of P is 25°, The eye of this prisoner is 1,7 m above the ground.

PERSPECTIVE
VIEW

o

exercise area

Find the vertical height of the wall to the nearest 0.1 m, and hence decide the number of sheets
which are needed for the rope.

5 @® 1 Solve cos x = -0.6 where x is in radians and 0 < x < 2x

2. Solve sin 2x = 0.5 where 0° < x <180°,

(b 1. State the values of 4, B and C, if the graph shown below shows the function:
y = AsinB(x+C).
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2. Prove that sec2 X +cos ec2x = sc:c2 xcos eczx

7 (a) Solve forx. Give all answers in degrees.
1. cosecx =2, 0<x<180°.

2. tan2x =2, 0<x<180°,

(5)  Some stars have a brightness that periodically increases and decreases. The brightness, B, of one
such star can be modelled by the equation:

B=39+033 sin(Z”—’J
56

where ¢ is the time measured in days.

1. What is the maximum brightness of the star?
2. What is the minimum brightness of the star?
3. How many days elapse between successive times of maximum brightness?

() Prove that tan’x-sin® x = tanx.sin’x.
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Question 13 (Question p68)

(wreQ] woly sum)

in B.

AcosB-cosAs

sin

2sinAcosA

Using the identity sin(A — B)
Using the identity sin2A

SiInxcosx

cos(x)
sin(3x) cos(x) — cos(3x)sin(x)

sinxcosx
sin(2x)

sin xcosx
sinxcosx

sin(3x —x)
2sinxcosx

2
=RHS.

LHS = sin(3x) _ cos(3x)
sin(x)
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Question 19 (Question p71)

T ORr
: P
1 unit
a
P O
S @
Case 1: To prove that sin(x + f)=sinacos F+cosasin g,
Firstly, TS =RQ, and sin(a + ﬂ) =TS.
So sin(a+ B)=RQ
=RP +PQ (Equation 1)
Secondly,
. : TP 0Q OP PQ
acos fi+cosasi = XXX =
sin f+cosasin g T0p ¥ T XOP
= I%fg +PQ (Equation 2)

Thirdly, triangles TRP and PQO are similar:
£PQO and ZTRP are both 90°,
£PQO + £QOP + LOPQ = 180°
90° + LTPR + LOPQ =180°
ZQOP = /TPR

And if ZPQO = £TRP and ZQOP = £TPR, then ZOPQ = /PTR.

Now, f= ZQOP = £TPR, so it must follow that
cosff = cos(£QOP) = cos (LTPR),

~-0Q_Rp
op TP |
9_9, = .IEE’ then :I‘P_XO_Q.=RP =sinacosﬂ
OP TP (033

So sina cosf + cosa sinf=RP + PQ.

Equation 1 and Equation 2 are the same, so sin(a + f) = sina cosf+ cosa sin/7 as required.

Case 2: To prove that cos(a + ﬂ) =cosacos f ~sinasin f

cos(a +f8) = 95

oT
=08

cosa cos f ~sinesin B = 0P 09 _PT PO

or oOP OT OP

PTxPQ
=002
Q oP
Since the triangles TRP and POQ are similar,
R_PRQ
PT OP
TR = PTxPQ

- op
cosq cos f ~sinasin § =0Q-TR

=08

= cos{a + f3), as required.
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